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The_»0res_nt..invention r.elates, fo artificial, legs 
f0r:useliby« pensons who have had amputations 
ab0ve .-th knee, 
I iSa principal object of the prsent inven 
tio t0. proide a knee-joint which, while..it sh!l 
enable the amputee to more at will, the mer 
movement.of the stop or the body, the two 
par o the leg from a straight position to dif- 
feent angular positions, shall always afford 
positive locking, of the par. which shall impede 
furoEer benoEng or collapse of the joint in 
spore to.the weight ofthe body, threby pre- 
venting falls or .loss of equilibrium. 
A fher object is o. provide a knee-joint 
which:shall cnable e .leg to b bent to a given 
ane..at., will . and to. be then subjected..to the 
load.of.:th. wearer person without ..danger. tht 
i c0nue, to. bend, an.d for- .th return to the 
saih« position, shall reqe _only to be. liftd 
Ny a sml.movement.of th stOP. or .by incli- 
nation of th.body toget¢r with the tranfer to 
the. other .leg of the weight o the body. 
A further object is fo provide a knee-joint 
whichshall enble the warer.realy and relia- 
bly to..perform .the movemnts .of walking and 
eve going uP. and down stairs sitting down and 
othm', simflar actions,, witin the rane of tlie 
natural mmbe. 
other-.of"the obj of th invention is to 
povie"an - arficial leg comprising a kne joint 
angsuctural features inclung cooperating 
convex and concave substantially parabolic 
faces:which enable e shin portion fo perform 
m:_simulate the movements of the human leg in 
highly-nuturai manner. 
ot-her obJect is .to provide a legincluoEng a 
knee -joint :comprising a main connection ofthe 
shin  porti0n--with the-thigh portion wch will 
pert' coordinated relative movements at the 
knee;  and auxitïary connection means for con- 
nectg the thigh portion and the shin portion 
in such a.manner that the shin portion is auto- 
mticallF and resiliently-urged to straiht leg 
position .w2th reference to the- thigh portion. 
With the above andother objec in view. 
which " 11. more readily appear as the nature of 
the-invention is beter understood, the saine con- 
ssts in thefeates shown in the accompany- 
in  drawings in- which: 
gure. l.is a sid ele.ation, of the..improed 
lflialle..with, th 1ower. unit. shown . ptly 
Figure. ;.f a..horizontal.seconal vie taken 
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Fiue:4.is-a.horiznal secional 4ew-tkn 
on. th line  of Eige 
Fi'ure. 5 .is a horizontal .sectional ew taken 
on the line  of Fige 
5 Figure 6.is a-detail elevation.of the aut0mRC 
actuating device for. impelling he two. 
composing the leg into the. normal upright po- 
sition; 
Figure s a side elevation on a reduced scale 
10 of-the: two units composing the leg, in both a 
vertical and an angular, position, respectivelF; 
Figure 8 is a perspective view. ot e ning 
which .guides the .movement. of .the transverse 
pin joining the two u in the reon ofrotar 
]5 coection; 
Figure 9 is a. fragmentary dèai! showing the 
connection, between the transverse pin. and the 
flexible. ]ining.;. 
Figure 10 iS a detail sectional.view along.line 
20 [9[8 of Figure 9; 
Figure1'1 is a fragmentary side .elevation prly 
in.section,, of the stucte shown in re 10. 
Similar-numerals and reference characters dè- 
note the saine or corresponding par in the sev- 
2 eral. views 
n accordance with the accompanaw- 
ings,, the .improved artificial le compHses, an 
upper or tgh ut « and a lower f0releg sec 
tion or peroneotibial unit b. The latter .is se- 
30 cured bF its lower end-.to, the complementarF 
ut c, coisting of the foot. 
The upper unit « bas,. at its-lower end, a sub 
stantially parabolic wall surface [ cotituting 
the area of sliding contact with the concave 
35 parabolic wall surface . at.the upper, m'. socket 
end of the 10wer unit b. Intrposed betwe.en 
these-surfaces are the yieloEn frictional" con- 
tact members which will hereinafter be described 
more in detail] 
4O The units « and b are ariculated by a knee 
boit. arranemen hreafter described operatin 
in counction with auomatic stabilizer or conr 
trol.means 6[2 and 3 and , anffauiin 
traverse pin and Slot arrangement. 
45 will be seen that. the upper unit « is proded 
with a. transverse pin  coected with' 
eral ears  of th lower ut b, said pin being 
movable within slot  provided in the 10wmt prt 
or knee.poion of the upper ut 
50 As previousl, indicated, the improvemen 
herin consist, in. an arran.ement f6r aut0matia 
callF uin the two units «. and b. ino the:nor-- 
mal-upriht sition corresuonng, to the ver- 
tical .osition of tha user on-the ground whn 
 standing still« as shown. 
rangemen .comprises an:.elongatedh.ollow memr 
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ber 6 anchored to the lower unit b by pivot 
fastened to a forked bracket 8 (Figs. 1 and 
wlth interposition of a ball bearing race 8 (Fig. 
6) occupying a cavity provided in the widened 
end 16 of elongated member 6. Bracket 8 bas 
its web 39 secured to the inner rear part of unit 
b by fastenings 3 not far from f6ot c while its 
arms 34 support the pivot 7. 
The elongated member  bas an axial bore or 
cavity !  which receives the lower part of a solid 
control rod 12, a helicoidal spring 3 (Fig. 1) 
ing interposed between that end of the rod which 
enters cavity ! and the bottom oï said cavity. 
The upper end of rod | extends into the thigh 
unit  through a slot 4 (Fig. 2) and terminates 
in an eye 5. This eye receives a ball bearing 
race 3 whose inner shell is supported on a stud 
17 (Fig. 3) received within the bushings 9 hav- 
ing integïal fianges 9 for flrmly abutting 
against the sides of the eye . The reduced 
ends of the bushings are in the nature of bolts 
 which are secured in opposite sides of the 
thigh unit ' 
Ptatably mounted on he ends of a transverse 
shaft  oï rod | near the concave parabolic sur- 
face  of unit b, said rod 2 carries two rollers 
3 guided in rails 2 secred to the inner ïace 
of surface 2, the said rollers, in cooperation with 
the rails, constituting means for compelling the 
movement of rod | ïorward or backward, with 
out lateral displacements. 
Transverse pin 3 is guided in a lining 5 of 
flexible material provided in slot 5 of the upper 
unit . The length of the lining corresponds to 
that of slot 5 and silences the siiding movement 
of the transverse pin in an ecient manner. 
The transverse pin has t its opposite end a 
stud $ onto which a nut is screwed, the said 
stud being enaed by a follet beaïing asse-u 
bly 2ï mounted in ear 4 of unit , as sho»ua in 
Figure i0. ietention nuts 8 secuïe the said 
studs on either side of the uppr unit . The 
inter-position of follet bearing impars gïeater 
sensitivity to the rotary movement oï the pins, 
thus facilitatin the angu!ar motions of both 
units  and  in accordance with the motions of 
the user. 
The lower widened end  of the elongated 
member $ ends in a radial cam portion 9 aainst 
the free end oï which bears the end of a laminar 
spring 3 (Figs. i and ï). Said sp'ing . and 
helicoidal sprin 3 coopeïatin therewih con- 
stitute the elastic means for urging the two units 
 and b into the normal position shown in 
re 1 by means of members  and $, upon 
which 'said spïings act in the directions indicated 
bF the arrows F for spring |, and F' for sprin 
3, respectively. 
As an altemaative for the cam 29 and spring 
, or in supplement thereto as shown in Figure 
1, the lower section  of the telescopically en- 
gaged parts  and  . may be tensioned in the di- 
rection of the arrows F' by a resilient loop 
anchored about the part  and connected with 
a screw i/which in turn is engaged by the intern- 
ally threaded portion  oï a sleeve s' of a con- 
trol nut s", so that by operatin the nut, the 
screw i/ will be moved in the direction of its 
axis to impose more or less tension on the loop 
To the concave parabolic uppir face  of the 
lower unit  there is secured a flexible laminar 
member 3. In frictional contact therewith is 
a lining 3 of shorter length provided in the rear 
part of the convex parabolic end  of the upper 
unit . These two laminar elastic members 

4 
and  form surfaces of yielding, constant con- 
tact in any of the positions into which the units 
a and b may be urged under the load of the body 
indicated in Figure 11 by the arrows F". 
5 Bearing ail of these hereinabove described 
structural features in mind, the operation of the 
artificial leg according to the present invention 
will be readily understood. 
Starting from the straight position of the 
10 when worn by an amputee, the resflient inserts 
2 will be pressed down against the concave sur- 
face 2 of 31 and concave closure member 3, and, 
since said inserts 2 yield a little under compres- 
sion, will thus cause a load to be imposed sub- 
15 stantially axially on connection member 
thereby pushing rod 2 s!ightly into tubular 
member  and compressing spring 3 and de- 
pressing the rollers 23. When it is desiïed fo 
bond the knee as in mounting a stair, the wear- 
2o er's weight is first transïerred from the artificial 
leg to the other so that the load is removed from 
the connecting member  and spring 3 expands 
to raise the rod member | thereby s!ightly 
ing the rear part of the thigh portion  so as 
25 to prepare saine for easier swinging, and also 
bringing the rollers 2 into engagement with the 
exposed surfaces - of rails  to prevent the 
rearward part of the end of the thigh portion 
c from being lifted out of the aforesaid trough- 
3 lik cavity. 
As the arifloial knee is bent a hereinbefore 
described, the resflient inserts 3 more forward 
over concave surface  and the pin | will also 
move foïward and also downward towards said 
.. surfac $ thereby causing connecting member  
to swing around lower pin  and the rod member 
 to be pushed into the tubular member | 
thereby compressing spl'ing 2 and causing roll 
ets OE$ to be retracted from the rails 8, and at 
4 the saine time the cam projection 9 will de- 
press the leaf spring , and the loop  will be 
tensioned as hereinabove described. 
The compressed and depressed springs and 
tensioned toop will hot however, be effective fo 
5 prevent bending of the knee or to assist in re 
turnin the leg fo the straight position so long as 
there is a load upon the leg as hereinabove ruade 
clear. As soon as the load is relieved, as by the 
commencement of a straightening rnovement, 
0 the leaf spring 88 and the loop  will apply forces 
to the connection member 8 to restoïe saine to 
ifs normal position and the coil spring |3 will 
exert an upward thrust on rod  tending to lift 
the rear part of the end of the thigh portion 
5 so as to keep the resilient inserts 3 fioating over 
the surface R and thus prevent accidental jam- 
ming, while the rollers 3 will gradually be 
brought closer to the rafls R4 which they engage 
towards the end of the return stïoke. 
00 I claire: 
i. An artificial limb, comprising, a thigh unit 
inc!uding a knee-portion having curvid slots in 
its ippisite side walls and a vertical slot in ifs 
rear wall, a foreleg unit including a knee-portion 
65 receiving socket, mating arcuate wall portions 
at the knee-portion and socket portions of said 
units, a transverse pin carried by the foreleg 
section and guided in said slots, a knee-bolt 
transversely mounted in the rear of the knee- 
70 portion of the thigh unit, and automatic means 
for urging the thigh and foreleg units into ver- 
tical alignment, said means comprising solld and 
hollow members telescopically conne.cted at theh" 
inner ends, means for connecting theouter end 
7 of said solid member to the knee-bo]t, and pivot 



and bracket means for connecting the outer end 
of the hollow member to the inner wall oî the 
foreleg unit, parallel track members on the wall 
of the socket portion of the forele member, 
guide rollers on the said solid member for en- 
gaging said track members, and means for 
erting a yielding lateral force on said telescopi- 
cally related solid and hollo members. 
2. An artificial limb according to claire 1, 
wherein, the curved slots in the knee-portion of 
the thigh unit are provided with resilient lin- 
ings. 
3. An artificial limb according fo claire 1, 
wherein, the means for exerting a yielding lateral 
force on said telescopically related solid and 
hollow members comprises a cam offset from the 
end of the hollow member and a leaf spring car- 
ried by the bracket and engaging said cam. 
4. An artificial limb, comprising, a thigh unit 
including a knee portion having arcuate slots in 
ifs opposite sides and also having an arcuate 
bearing wal], a foreleg section having an arcuate 
bearing wall including spaced strips having guides 
on their lower faces, a transverse pin carried by 
the foreleg section and guided in said arcuate 
slots, a control rod pivoted atone end in the 
thigh unit and extending into the foreleg unit, 
rollers on the control rod engaging in said guides, 
and yielding means cooperating with said con- 
trol rod to urge it in a direction to force the thigh 
and foreleg units in vertical alignment. 
5. An artificial limb, comprising, a thigh unit 
and a foreleg unit having arcuate mating knee 
portions, a knee bolt in the thigh unit, and con- 
trol means tending to keep the units in vertical 
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alignment and including a pair of telescopic 
members, one of said members being pivotally 
supported at its upper end by the knee bolt and 
extending into the foreleg unit and having a 
5 resilient connection therewith, guide means on 
the arcuate knee portion of the foreleg unit. 
rollers carried by said last mentioned member 
and bearing in said guide means, and the other 
oî said members being pivotally connected to a 
10 bracket in the foreleg unit. 
6. An artificial limb, comprising, a thigh unit 
and a foreleg unit having arcuate mating knee 
portions, a knee bolt in the thigh unit, control 
means carried 'by said bolt and extending into 
15 the foreleg unit and having a resilient connec- 
tion therewith comprising a resflient loop an- 
chored to the coltrol means, tensioning means for 
said resilient connection and comprising a screw 
connected with the loop, and a rotatable nut held 
20 in the foreleg unit against axial movement and 
engaging the screw. 
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